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Project Summary: 
 
The Cache River Joint Venture Partnership (JVP; The Nature Conservancy in Illinois, the Illinois 
Department of Natural Resources, and the United States Fish and Wildlife Service) formed in 1991 in an 
effort to conserve and restore some 60,000 acres of bottomland forest habitat in the Cache River 
watershed of southern Illinois. During the past 19 years, the JVP has successfully acquired and re-forested 
over 20,000 acres of non-forested land. With the backing of the JVP, scientists from the Illinois Natural 
History Survey collected baseline data during 1993-1995 documenting breeding bird densities, breeding 
bird diversity, and nesting success of various species of bird prior to most of this land-use conversion. 
These conservation activities should result in increased nesting success and increased densities for many 
bottomland forest birds. We now have the unique opportunity to document how the restoration of 
bottomland forests (acquiring and “reforesting” non-forested land) has affected the diversity, abundance, 
and nesting success of Neotropical migratory birds breeding within a bottomland forest ecosystem.  
 
This grant funded data collection during the third year of a 3-year project designed to meet several 
objectives including 1) determine the response of the breeding bird community to bottomland 
reforestation, 2) measure the success of the restoration efforts of conservation partners (TNC, USFWS, 
and ILDNR), and 3) provide results that are directly applicable to conservation plans and restoration 
efforts in other bottomland forest ecosystems. 
 
This research represents the merging of scientific research with conservation in action and continues the 
partnership between INHS and the members of the Cache River JVP. The research proposed here will 
expand our knowledge and increase our ability to effectively and efficiently restore and manage 
bottomland forests. This research will ultimately provide guidelines to promote restoration and 
management practices that will provide the greatest benefit to Neotropical migratory birds residing in 
bottomland forest ecosystems, and will factor prominently in land conservation plans and land acquisition 
priorities. Also, the conservation issues being addressed and the results of this research have broad 
application and will assist with other bottomland forest restoration efforts in the Midwest and throughout 
the United States. 
 
We include the project justification and objectives for the entire 3-year research endeavor, and provide a 
summary of what was accomplished during, and some preliminary results from, the third year. We are 
continuing to enter and analyze data from our bird surveys (point counts) and our nest searching and 
monitoring efforts (from both the period 1993-1995 and 2010-2012), and we will update TNC with the 
results of new and additional analyses as we complete them. The size and scope of this database are such 
that we anticipate the publication of several manuscripts from it in the next 3 years and will send copies of 
those to TNC as they become available. 
 
Project Justification:  
 
Neotropical migratory birds face continued threats resulting from the fragmentation and degradation of 
natural habitats. Research during the past 20 years has increased our understanding of the negative effects 
of habitat fragmentation (increased brood parasitism by cowbirds and increased nest predation) on 
migratory songbirds breeding in temperate bottomland forests, and land acquisition/conservation efforts 
that “unfragment” forests are possibly the best solution to restore or improve bottomland forest 
ecosystems. 
 
In 1991, the Cache River JVP formed in an effort to conserve and restore (through land acquisition and 
reforestation) bottomland forest habitat in the Cache River watershed in Illinois. During 1993-1995, prior 
to most land acquisition and reforestation, we collected nesting data from seven focal sites within the 
Cache River watershed and obtained information on rates of nest predation and cowbird parasitism from 
nearly 2,000 nests (species include the Prothonotary Warbler, Kentucky Warbler, Louisiana Waterthrush, 
Acadian Flycatcher, Wood Thrush, Indigo Bunting, and Northern Cardinal). During that same period, we 
conducted point counts in >30 tracts of bottomland forest (at least 10 points per tract) throughout the 
watershed and documented bird abundance and diversity. Since then, over 20,000 acres of non-forested 
land have been acquired by the JVP and are in different stages of succession (1-20 years post-agriculture). 
 
We have now completed the third year of a 3-year follow-up study to determine whether or not rates of 
nest predation and cowbird parasitism have decreased relative to the amount of restoration that has 
occurred. Point-count locations were revisited to determine the current abundance and diversity of 
breeding birds and to determine cowbird-to-host ratios (this ratio has been shown to be a good index of 
the community-wide rate of cowbird parasitism). This current data will allow us to compare changes in 
nesting success, bird abundance and bird diversity to changes in habitat configuration that are a direct 
result of the restoration efforts of the JVP.   
 
Too often the effects (i.e. success) of conservation/restoration efforts are not measured in terms of 
responses of the biota to the specific conservation actions. The research conducted here was designed to 
evaluate the success to date of conservation actions that should benefit birds breeding in bottomland 
forests. That evaluation will involve determining how changes in land-use in the Cache River watershed 
during the past 20 years, which are a direct result of land acquisition and restoration activities, affect bird 
diversity, bird densities, and nesting success. Therefore the success of this research and monitoring 
project will be measured in terms of our ability to have collected the necessary census and nesting data 
that will allow us to determine the benefits of bottomland forest restoration for these breeding birds. 
Results from this research will ultimately provide guidelines to promote restoration and management 
practices that will provide the greatest benefit to birds breeding in bottomland forest ecosystems. Also, the 
questions being addressed and the results of this research have broad application and will assist with other 
bottomland forest restoration efforts throughout the U.S. 
 
 
Project Objectives: 
 
By comparing current conditions to the preliminary data gathered during 1993-1995, we will: 
 
1) Test the prediction that rates of nest predation and cowbird parasitism have decreased more in 
areas where there has been land acquisition and bottomland forest restoration than where there has 
been little restoration activity. This information will be critical to identifying where “source” 
habitats exist and will aid in prioritizing land acquisition. 
 
2) Survey restoration plots that vary in age (e.g. 1-4, 5-9, 10-14, and 15-20 years post-agriculture) 
during year 3 to document how the bird community changes in the restored areas (and the 
adjacent forest) as these agricultural fields transition to grassland, shrubland, and eventually to 
mature forest. This will provide important information to land managers at other sites who are 
managing for particular successional stages and their associated bird communities.  
 
3) Determine the effects and success of restoration efforts in the Cache River watershed to date, and 
provide information critical to the continued conservation efforts of the JVP and other bottomland 
forest restoration projects throughout the U.S. This completed research will result in several peer-
reviewed manuscripts that will provide information that will further the science of restoration 
ecology and be useful to both local and regional ecosystem management efforts. 
 
Cache River Bird Research Summary 2012 
Nests of various species of breeding birds were found and monitored at the Cache River sites (382 nests), 
and 539 active Prothonotary Warbler nest boxes were monitored in the Cache River watershed. 
Collectively, the 1,000 nests of various species found during 2010-2012 along with the 1,200 found 
during 1993-1995 will be plotted in a GIS program and we are working to estimate habitat characteristics 
(e.g. distance to edge, edge density, forest cover within varying distances) for analyses of the effects of 
changes in land-use configuration (in association with restoration) on rates of nest predation and cowbird 
parasitism.  
Cowbird Parasitism: Qualitatively, the pattern of the past 2 years (2010-2011) of relatively low rates of 
cowbird parasitism in those study sites surrounded by mostly restored (i.e. reforested) land remained 
consistent through this third year (2012) of data collection supporting the conclusion that reforestation in 
the Cache has significantly reduced the problem of cowbird parasitism. Cowbird parasitism has dropped 
markedly in the study sites since the period 1993-1995 (see Figs. 1 and 2). For Acadian Flycatchers, the 
species with the most nesting data, overall rates of cowbird parasitism are now half what they were (38% 
during 1993-1995 vs. 19% during 2010-2012; Fig. 1). Averaging across the other 6 species of hosts we 
have data for, overall rates of cowbird parasitism are less than half what they once were (53% during 
1993-1995 vs. 22% during 2010-2012; Fig. 2) The likely reasons for this decrease in cowbird parasitism 
in association with bottomland forest restoration (acquiring agricultural land and converting in back to 
bottomland forest) include the potential for 1) the restoration to increase the commuting distance of 
female cowbirds that now have to fly farther away from their forest breeding areas to find suitable feeding 
areas and 2) the absorbing of some cowbird eggs by the many cowbird hosts now occupying the early 
successional stages of restored bottomlands adjacent to the original mature bottomland forest. 
Nest Predation: A preliminary assessment of the data used to determine rates of nest predation for 
Acadian Flycatchers and the other 6 main species monitored was also completed. With the 2012 data 
added, the overall rate of nest predation for Acadian Flycatchers was 7% lower during 2010-2012 (51%) 
compared to 1993-1995 (58%) and was lower on 3 of 5 study sites (Fig. 3). The overall rate of nest 
predation for the other 6 species (averaged across species) was 12% lower during 2010-2012 (52%) 
compared to 1993-1995 (64%) and was lower on 4 of 5 study sites (Fig. 4). Similar to, but not as dramatic 
as, the result with cowbird parasitism, these changes are likely a result of land acquisition and 
reforestation that has occurred to more and less of an extent in proximity to the various study sites. We are 
aware that there are several types of nest predators in bottomland forests including a variety of mammals, 
birds, and snakes, and each predator may respond differently to the land conversion occuring in the Cache 
River watershed. That rates of nest predation overall are tending to be lower is promising and suggests 
that the decrease in the amount of agricultural matrix in the watershed may be playing a role. Our goal is 
to now determine quantitatively how the changes in landuse that have occurred between the early period 
(1993-1995) and the present have affected the rates of both nest predation and cowbird parasitism.  
Birds Associated with Forest Successional Stages: The presence and abundance of birds in 5 categories 
(agriculture and 4 successional stages; 1-4, 5-9, 10-14, and 15-20 years after agriculture transitioning into 
bottomland forest) followed a predictable trajectory. There were relatively few bird species present in 
corn and soybean fields, and then bird diversity increased dramatically and topped out in the categories of 
5-9 and 10-14 years after agriculture before decreasing somewhat as the shrubland became a young forest 
(Fig. 5). It is typical for the shrubland bird community to be more diverse than that of birds breeding in 
young forests. Usually by the time the bottomland forest reaches 30-40 years of age, the bird diversity 
starts to increase again (as more forest bird species move in) and should surpass the bird diversity seen in 
the shrubland habitat as the forest matures beyond 40 years of age. The composition of the birds breeding 
in the categories of succession changed quite dramatically as the agricultural field reverted back to 
grassland, shrubland and eventually to young forest habitat (Figs. 6-7). Figures 8-12 highlight the 
abundance of each individual species that was detected in any of the surveys conducted, and these figures 
are grouped by general categories that include birds associated most with agriculture (Fig. 8), grassland 
(Fig. 9), early shrubland (Fig. 10), late shrubland (Fig. 11), and young forest (Fig. 12).  
One of many highlights of this data was the relatively high abundance of some conservation priority 
species (shrubland birds) in the 5-9 and 10-14 years after agriculture categories including Bell’s Vireo, 
Yellow-breasted Chat, Brown Thrasher, Gray Catbird and Prairie Warbler. Another interesting and 
important result was that the Brown-headed Cowbirds were present in 4 of the 5 categories. In the 
agriculture, they were present because they were foraging on the ground in the soybean and corn fields. In 
the other categories, they were present because they were looking for nests (of hosts) to parasitize. Where 
there once was agriculture adjacent to our mature forest study sites, there is now a lot of land that is at 
various successional stages reverting to forest. It is very likely that the relatively rich host communities 
present in this successional habitat (following the acquisition and conversion of agricultural land) now 
adjacent to our mature forest study sites is absorbing some of the cowbird parasitism that would have 
otherwise been in the mature forest. This provides one possible explanation for why the rates of cowbird 
parasitism have dropped in the mature forest sites over time (comparing the 1993-1995 period with the 
2010-2012 period; Figs. 1-2), particularly for those forests that now have a lot of successional habitat 
surrounding them compared to the early 1990s. 
Cowbird Telemetry and Genetics: Telemetry: Radio transmitters (1.4 g) were attached to 8 adult 
Brown-headed Cowbird females captured within breeding areas in two forested swamps within Cypress 
Creek NWR. One female was known to have fledged from a Prothonotary Warbler nestbox 150m away in 
the previous year. During the morning hours, each individual female cowbird was predictably located 
within their respective forest “territories” (~ 6 ha) near their initial capture location. Females departed the 
forested swamps at variable times during the afternoon hours (~2-5 pm). When located, females were 
typically found foraging within agriculture fields, grass lawns adjacent to houses and two different cattle 
pastures (0.5 – 1.5 km from respective territories). Female cowbirds did not necessarily follow a simple 
“forest in the morning and pasture in the afternoon” schedule. Many of the female cowbirds, particularly 
if their forest breeding area was close to a suitable feeding area, would commute back and forth several 
times daily over the course of the entire day. The transmitter attachment technique used during 2012 was 
ultimately unsuccessful as 5 of the 8 females were able to remove their transmitters within 2-4 weeks of 
attachment. 
We also attached transmitters (0.9 g) to 13 juvenile cowbirds prior to fledging from Prothonotary Warbler 
nestboxes (late May - early July). Only 4 of the 13 juveniles (30%) survived to independence from the 
host. Juveniles were typically preyed on within the first 2 days after fledging, and if they survived past 
those two days, became independent from their host parents 20-25 days later. Juvenile survival both 
before and after fledging was lower in 2012 compared to 2011. The extreme drought conditions appeared 
to have decreased the food supply as many nestling songbirds died at various stages throughout the 
nesting cycle. Many nestboxes were also preyed on by large avian predators. These same predators may 
have been responsible for the increased predation rates during the post-fledging period. 
The Automated Radio Telemetry System (ARTS) was successful in detecting the presence/absence of 
both adult female cowbirds and juveniles within the main study site (Hickory Bottoms). Detailed activity 
patterns revealed interesting patterns for both adults and juvenile cowbirds. On numerous occasions, 
female cowbirds were detected flying near the site, and occasionally within the site between midnight and 
4 am. As the juvenile cowbirds neared independence from the host, each juvenile was detected leaving 
their respective host parents and forest patch just before dusk, only to return to the care of the host the 
following morning. This behavior was carried out for over 5 days for each individual. Although the 
reason for this behavior is currently unclear, it likely plays a role in the development of juvenile cowbirds 
and may aid in their ability to ultimately find and join cowbird flocks. Without the ARTS system, it is 
unlikely we would have been able to document the nocturnal patterns observed for either the juvenile or 
adult cowbirds. 
Genetics: Female Brown-headed Cowbirds tend to be cryptic in forested habitat while searching for hosts to 
parasitize. Therefore, traditional methods of catching and re-sighting individuals in the habitats cowbirds use has 
limited utility in understanding how many individuals are present in a particular habitat patch, how large their home 
ranges are, and how many and which types of hosts individuals female cowbirds are using. In the past several 
decades, microsatellite markers have been developed for brown-headed cowbirds to help elucidate these behaviors. 
We took DNA samples from brown-headed cowbird adults ranging in particular forest patches, cowbird juveniles 
being raised by various hosts, and from cowbird eggs/embryos from known hosts (primarily Prothonotary 
Warblers) throughout the Cache Watershed in southern Illinois in order to determine how many female cowbirds 
occupy forest patches of different sizes and in varying proximity to restoration. With these data, we will be able to 
1) identify the mothers of juvenile and egg/embryo cowbirds if the adult female was genetically sampled; 2) 
reconstruct sibling groups in forest patches and reconstruct maternal genotypes if they have not been sampled; and 
3) determine whether the same female cowbird was responsible for cases of multiple parasitism in a single nest. In 
the end, through genetic analyses, we will have a good estimate of the number of female cowbirds operating in a 
particular forest patch, we will know their approximate egg-laying range and whether multiple females overlap in 
those ranges, and we will know whether multiple parasitism events (more than one cowbird egg in a single nest) are 
from the same or different females. We should also be able to use the genetic data to determine whether particular 
female cowbirds are present across several years and whether any of the cowbird offspring produced return close to 
their natal area. 
DNA was extracted from all blood samples using Qiagen® DNeasy tissue kits (Qiagen Inc., Valencia, 
CA, USA). We identified nine microsatellite loci by screening published primer sequences from Brown-
headed Cowbirds (Table 1). We optimized primers for ideal PCR conditions. Forward primers were 
labeled with either FAM, NED or HEX 5’-flourescent labels for genotyping. PCR reactions were 
performed in 12-tube strips using a Bio-Rad® thermal cycler. Each 15-µl reaction contained at least 50 ng 
genomic DNA, 0.24 µM of each primer, 800 µM dNTPs, 1x PCR buffer, 0.5 U of Taq polymerase 
(5Prime, Hauppauge, NY, USA), and a primer-specific MgCl2 concentration (0.5 to 2.5 mM ). Fragment 
sizes for all PCR products were analyzed by the Keck Biotechnology Core Lab at the University of 
Illinois using an ABI 3730 (Applied Biosystems Inc., Foster City, CA, USA). Fragment data were sized 
and scored using using GENEMAPPER software (Applied Biosystems Inc.).  
 
We collected over 3000 DNA samples from cowbirds throughout the study. Each primer was tested on a 
set of adult and juvenile brown-headed cowbirds from the Cache Watershed (n = 126) sampled from 2009 
through 2012 to assess allelic diversity, test for Hardy-Weinberg equilibrium, the frequency of null alleles 
and linkage disequilibrium. Allelic diversity ranged from 6 to 28 alleles (Table 1) and no locus deviated 
significantly from Hardy-Weinberg equilibrium nor did any loci show evidence of linkage disequilibrium. 
The frequency of null alleles ranged from 0.01 to 0.16, with the majority of loci having a low frequency 
of nulls (< 0.05). The one exception was Mau20, which had a high frequency of nulls and will not be 
useful in maternity analyses. Preliminary results from the identified markers indicate that we have good 
statistical power to identify the mothers of cowbird offspring (Table 1, combined Pfirst_parent  exclusion 
probability = 0.9995). Genotyping is currently underway and will be completed by May 2014. Once all of 
the genotypes are compiled, we will be able to begin analyses on female ranging and laying behavior in 
the Cache River Watershed. 
 
 
Table 1. Summary statistics of nine microsatellite loci that will be used to determine maternity in brown-
headed cowbirds; n, number of individuals genotyped; NA, number of alleles; HO, observed 
heterozygosity; HE, expected heterozygosity, PFirst_Parent, probability of first-parent exclusion, PSecond_Parent, 
probability of second parent exclusion with a known first parent 
 
Locus n Na 
Allele 
size 
range Heto HetE Pfirst_parent Psecond_parent  
Estimated 
frequency 
of null 
alleles 
CB12 126 28 188-256 0.992 0.912 0.309 0.183 -0.0461 
CB15 126 16 238-324 0.897 0.898 0.351 0.212 -0.0022 
MAU10 126 8 158-174 0.691 0.653 0.751 0.573 -0.0315 
MAU20 126 11 121-157 0.635 0.887 0.384 0.236 +0.1604 
MAU25 126 26 117-177 0.905 0.933 0.251 0.144 +0.0132 
MAU29 126 20 128-174 0.952 0.862 0.462 0.274 -0.0555 
MAU101 126 18 141-189 0.810 0.830 0.500 0.331 +0.0106 
MAU102 126 6 167-179 0.397 0.412 0.908 0.757 +0.0269 
MAU104 126 16 137-176 0.865 0.896 0.356 0.216 +0.0156 
     
Combined 
Exclusion 
Probability 
0.9995 0.9999 
  
Drought Effects: We conducted an initial assessment of the 2012 Prothonotary Warbler data to determine 
if there was an effect of the 2012 drought on productivity (number of warblers fledged from nest boxes) in 
this species. We compiled data from 12 study sites, each monitored similarly during 2010-2012. We 
compared the average productivity of 2010-2011 to that of 2012 for each site. Across all 12 study sites, 
we found that the number of warblers fledged in 2012 was on average 32% lower than in the previous 
two years (2010-2011). Productivity of the warblers was lower in 2012 on all 12 study sites (range = 9% 
to 73% lower). We are now trying to determine how the drought caused this decline (e.g. increased 
nestling starvation, reduced renesting by females, shortened breeding season, food limitation, a 
combination of these things, etc.). 
 
We are now working towards mining the rich breeding bird database from the Cache River watershed 
with the goal of publishing several manuscripts. The Nature Conservancy in Illinois will be acknowledged 
for their important role in this research in any and all publications that result. We will also send copies of 
all manuscripts to The Nature Conservancy in Illinois when they are published.   
 Figure 1. Rates of cowbird parasitism for Acadian Flycatchers nesting in the Cache River watershed 
during 1993-1995 and 2010-2012. Rates for each site are averaged across years. Values for total nests 
within each time period (+1SE) are averaged across sites. Total number of nests during each time period 
given inside of bars in the “Total” category. Hickory Bottoms site has had the least reforestation adjacent 
to it. 
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 Figure 2. Rates of cowbird parasitism for other cowbird hosts nesting in the Cache River watershed 
during 1993-1995 and 2010-2012. Other hosts include Wood Thrush, Kentucky Warbler, Northern 
Cardinal, Indigo Bunting, Prothonotary Warbler, and White-eyed Vireo. Rates for each site are averaged 
across years. Values for total nests within each time period (+1SE) are averaged across sites. Total 
number of nests during each time period given inside of bars in the “Total” category. Hickory Bottoms site 
has had the least reforestation adjacent to it. 
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 Figure 3. Rates of nest predation for Acadian Flycatchers nesting in the Cache River watershed during 
1993-1995 and 2010-2012. Rates for each site are averaged across years. Values for total nests within 
each time period (+1SE) are averaged across sites. Total number of nests during each time period given 
inside of bars in the “Total” category. Hickory Bottoms site has had the least reforestation adjacent to it. 
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 Figure 4. Rates of nest predation for other songbirds nesting in the Cache River watershed during 1993-
1995 and 2010-2012. Other songbirds include Wood Thrush, Kentucky Warbler, Northern Cardinal, 
Indigo Bunting, Prothonotary Warbler, and White-eyed Vireo. Rates for each site are averaged across 
years. Values for total nests within each time period (+1SE) are averaged across sites. Total number of 
nests during each time period given inside of bars in the “Total” category. Hickory Bottoms site has had 
the least reforestation adjacent to it. 
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Figure 5. A measure of breeding bird diversity (mean species +1SE per survey point) compared among 5 
categories across a forest succession gradient. Data based on surveys (100-m fixed radius point counts) 
done at 20 locations in each category during 2012 in the Cache River Watershed.   
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Figure 6. Abundance of species in different successional stages following acquisition of agricultural land 
and reversion to forest. Data based on surveys (100-m fixed radius point counts) done at 20 locations in 
each succession category during 2012 in the Cache River Watershed. Species codes listed in Figure 7 
legend. 
  
Figure 7. Abundance of species in different successional stages following acquisition of agricultural land 
and reversion to forest. Data based on surveys (100-m fixed radius point counts) done at 20 locations in 
each succession category during 2012 in the Cache River Watershed. Species codes: 
GRSP=Grasshopper Sparrow; AMCR=American Crow; EUST=European Starling; ROPI=Rock Pigeon; 
BHCO=Brown-headed Cowbird; HOLA=Horned Lark; KILL=Killdeer; FISP=Field Sparrow; 
DICK=Dickcissel; EAME=Eastern Meadowlark; HESP=Henslow’s Sparrow; COYE=Common 
Yellowthroat; EATO=Eastern Towhee; INBU=Indigo Bunting; BLGR=Blue Grosbeak; NOBO=Northern 
Bobwhite; AMGO=American Goldfinch; RWBL=Red-winged Blackbird; YBCH=Yellow-breasted Chat; 
GRCA=Gray Catbird; EAKI=Eastern Kingbird; BRTH=Brown Thrasher; PRWA=Prairie Warbler; 
BEVI=Bell’s Vireo; WEVI=White-eyed Vireo; NOCA=Northern Cardinal; WIFL=Willow Flycatcher; 
MODO=Mourning Dove; ACFL=Acadian Flycatcher; WOTH=Wood Thrush; OROR=Orchard Oriole; 
RTHU=Ruby-throated Hummingbird; YBCU=Yellow-billed Cuckoo; EWPE=Eastern Wood-pewee; 
BGGN=Blue-gray Gnatcatcher; NOPA=Northern Parula; KEWA=Kentucky Warbler; REVI=Red-eyed 
Vireo. 
  
     
     
     
 
Figure 8. Abundance of individual species in different successional stages following acquisition of 
agricultural land and reversion to forest. Species above were found primarily in Agriculture. Data based 
on surveys (100-m fixed radius point counts) done at 20 locations in each succession category during 
2012 in the Cache River Watershed.  
  
     
     
     
     
     
     
Figure 9. Abundance of individual species in 
different successional stages following acquisition of 
agricultural land and reversion to forest. Species 
above were found primarily in early- to mid-
successional stages. Data based on surveys (100-m 
fixed radius point counts) done at 20 locations in 
each succession category during 2012 in the Cache 
River Watershed. 
     
     
     
     
     
Figure 10. Abundance of individual species in different successional stages following acquisition of 
agricultural land and reversion to forest. Species above were found primarily in mid-successional stages. 
Data based on surveys (100-m fixed radius point counts) done at 20 locations in each succession 
category during 2012 in the Cache River Watershed.  
     
     
     
Figure 11. Abundance of individual species in different successional stages following acquisition of 
agricultural land and reversion to forest. Species above were found primarily in mid- to late-successional 
stages. Data based on surveys (100-m fixed radius point counts) done at 20 locations in each 
succession category during 2012 in the Cache River Watershed.  
     
     
     
Figure 12. Abundance of individual species in different successional stages following acquisition of 
agricultural land and reversion to forest. Species above were found primarily in the late-successional 
stage. Data based on surveys (100-m fixed radius point counts) done at 20 locations in each succession 
category during 2012 in the Cache River Watershed. 
